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Abstract
OBJECTIVES—Eastern Africa has the highest incidence and mortality rates from cervical
cancer worldwide. It is important to describe the differences among women and their perceived
risk of cervical cancer in order to determine target groups to increase cervical cancer screening.
METHOD—In this cross-sectional study we surveyed women seeking reproductive health
services in Kisumu, Kenya to assess their perceived risk of cervical cancer and risk factors
influencing cervical cancer screening uptake. Chi-square statistics and t-tests were used to
determine significant factors, which were incorporated into a logistic model to determine factors
independently associated with cervical cancer risk perception.
RESULTS—While 91% of the surveyed women had heard of cancer, only 29% of the 388
surveyed women had previously heard of cervical cancer. The majority had received their
information from healthcare workers. Few women (6%) had ever been screened for cervical
cancer and cited barriers such as fear, time, and lacking knowledge about cervical cancer. Nearly
all previously screened women (22/24, 92%) believed that cervical cancer was curable if detected
early, and that screening should be conducted annually (86%). Most women (254/388, 65%) felt
they were at risk for cervical cancer. Women with perceived risk of cervical cancer were older
(OR=1.06, 95% CI 1.02, 1.10), reported a history of marriage (OR=2.08, CI 1.00, 4.30), were less
likely to feel adequately informed about cervical cancer by healthcare providers (OR= 0.76, CI
0.18, 0.83) and more likely to intend to have cervical cancer screening in the future (OR= 10.59,
CI 3.96, 28.30). Only 5% of women reported that they would not be willing to undergo screening,
regardless of cost.
Conclusions—Cervical cancer is a major health burden for women in sub-Saharan Africa, yet
only one-third of women had ever heard of cervical cancer in Kisumu, Kenya. Understanding
factors associated with women’s perceived risk of cervical cancer could guide future educational
and clinical interventions to increase cervical cancer screening.
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Introduction
Eastern Africa has one of the highest incidence and mortality rates from cervical cancer in
the world.1 The World Health Organization (WHO) estimated that cervical cancer was the
second most common cancer among women in Kenya in 2008, however screening coverage
is currently very low at 3.2% in 2002.1, 2 If screening and treatment remain low in Kenya,
the number of deaths resulting from cervical cancer will almost double by 2025.1
Fortunately, cervical cancer is preventable if women are adequately screened and treated.
Cervical cancer screening methods available in Kenya, which were part of the Ministry of
Health’s National Cervical Cancer Prevention Strategic Plan from 2002-2006, include the
Pap smear, visual inspection with acetic acid, and visual inspection with Lugol’s iodine;
however uptake of these methods remained very low.2 Several factors may contribute to the
underutilization of screening, including lack of awareness, lack of funds, women’s worry
about exam discomfort, fear of finding cancer, and inability to establish effective follow-up
treatment.3-5 Our study aimed to assess women’s knowledge and attitudes towards cervical
cancer screening, and to describe the differences among women and their perceived risk of
cervical cancer. These findings will be imperative in order to determine target groups to
increase cervical cancer screening in Kenya.
Methods
Study population and design
The cross-sectional study was conducted in four health facilities that offer reproductive
health services within the Kisumu municipality, Kenya. The health facilities were selected
from a register obtained from the Medical Officer of Health, Kisumu East District. Of the 39
facilities, one urban public, urban private, peri-urban public and peri-urban private facility
were randomly chosen and systematic random sampling of respondents was conducted at
each facility. Research assistants interviewed the first client of the day, aged 15 to 49 years,
between June 2007 and August 2007 who exited after receiving health services. Every third
client thereafter was interviewed until a total sample of 488 respondents was obtained.
The questionnaire was read to the participants by trained research assistants. These research
assistants answered questions regarding the questionnaire, but did not provide education on
any of the material covered. The questionnaire covered three sections: 1) demographic
characteristics, 2) knowledge of respondents about cervical cancer, including current
screening practices and 3) attitude of respondents towards cervical cancer screening,
including barriers to screening and risk perception.
Statistical Analysis
Of the 488 women that participated, 100 were not included in the analysis due to missing
questionnaire information in the “knowledge of respondents about cervical cancer” section;
however these participants did not differ significantly based on socio-demographic
characteristics from the participants included in the analysis (data not shown). Demographic
characteristics, and knowledge and attitude of respondents towards cervical cancer that were
associated with perceived cervical cancer risk were described, and chi-square and t-test were
used to assess these differences. Odds ratios (OR) for cervical cancer risk perception and
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corresponding 95% confidence intervals (CI) were calculated by a logistic model using
stepwise regression that incorporated significant factors at p<0.1 from the univariate
analysis. The final multivariable model for cervical cancer risk perception consisted of age,
ever married, cervical cancer information provided by service provider, and plan of being
screened for cervical cancer in the future.
Results
Study population
Of the 388 women included in this analysis (Figure 1), the median age of 27 years (range 15
to 53), 87% were married or had ever been married, 88% of them had a child, and the
majority (61%) had secondary education or above. While 91% of the surveyed women had
heard of cancer, only 29% of them had previously heard of cervical cancer, and most
received their information about cervical cancer from healthcare workers.
Women Previously Screened for Cervical Cancer
Few women (6%) had ever been screened for cervical cancer. Screened women tended to be
older (37 for screened vs 27 years for unscreened), better educated (secondary or above,
96% vs 59%), have higher monthly incomes (>3000 Kenya Shillings (>$35), 95% vs 62%),
have heard of cervical cancer (100% vs 25%) and were less likely to be willing to be
screened for cervical cancer in the future (65% vs 87%) compared to previously unscreened
women. When asked, ‘What motivated you to go for screening?’ women cited the following
reasons: healthcare workers, medical reasons (like bleeding or pain), or desire to know their
cervical cancer status. When asked about risk factors associated with the development of
cervical cancer, previously screened women believed vaginal bleeding (15%), having
multiple sex partners (30%), smoking (10%), having sexually transmitted diseases (10%), or
use of contraceptives (20%) were associated with cervical cancer. Nearly all previously
screened women (92%) believed that cervical cancer was curable if detected early, and 86%
felt that screening should be conducted annually. Women that had not been screened for
cervical cancer in the past cited fear (16%), lack of funds (10%), and lack of knowledge
about cervical cancer (14%) as barriers to screening.
Cervical Cancer Risk Perception
When asked, ‘Do you consider yourself at risk for cervical cancer?’ most women (65%) felt
they were at risk (Table 1). Women who felt at risk for cervical cancer were older
(OR=1.06, CI=1.02, 1.10), reported a history of marriage (OR=2.08, CI 1.00, 4.30), were
less likely to feel adequately informed about cervical cancer by healthcare providers (OR=
0.76, CI=0.18, 0.83), and were more likely to intend to have cervical cancer screening in the
future (OR= 10.59, CI=3.96, 28.30). Most women (57%) reported that they would be willing
to pay or to have free cervical screening, and only 5% of women reported that they would
not be willing to undergo screening, regardless of cost. This multivariable analysis was
stratified by women who had heard of cervical cancer (n=112) versus women who had not
heard of cervical cancer (n=272) several of the covariates remained consistent between the
pooled analyses (Supplementary Table 1). However, due to small sample size the
interpretation is limited.
Discussion
Cervical cancer is a major health burden for women in sub-Saharan Africa, yet less than
one-third of the women surveyed had ever heard of cervical cancer. Previous Pap smear
screening prevalence in this cohort (6%) was considerably lower than other previous studies
in sub-Saharan Africa (12%-27%), yet consistent with the Kenyan Ministry of Health’s
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estimate of 3.2% for women 18 to 69 years old.2, 3, 5-7 A study in Gaborone, Botswana
found that previous cervical screening was more common among women that were older,
had higher incomes, or had heard of cervical cancer, which is consistent with our findings.8
A survey in China found that women who had been previously screened were more likely to
be motivated to receive screening in the future; however in our study population, we found
the opposite to be true.9 Most women in our study who had been previously screened felt
that screening should occur yearly, but only 65% were willing to be screened again in the
future. Our questionnaire did not assess why the 8 out of the 23 women were not willing to
be screened again nor did we inquire whether these women had abnormal cytology results.
Further research is needed to explore why women are reluctant to pursue future cervical
cancer screening.
In a similar self-reported survey from Kenya, 23% of participants their participants felt that
they were at risk for cervical cancer while 65% of our study participants felt at risk.5 In our
cohort, the women who did feel at risk of cervical cancer as compared to those who did not
were older and more likely to be/ have been married. Cervical cancer rates increase with
increasing age, with the highest incidence among women ages 55-64 years in Kenya.1
Consistent with the known risk of cervical cancer in older women, there was an increased
perception of risk for cervical cancer with increasing age in this Kenya population.
However, pre-cancerous lesions occur at relatively younger ages, and are highly treatable.
The WHO recommends that cervical cancer screening programs should start screening
women aged 30 years or more and should occur at three-year intervals.10 We found that
women who have a perceived risk of cervical cancer are significantly more likely to accept
cervical cancer screening in the future compared to women who did perceive themselves at
risk. Other studies have found similar results that perceived low-risk of cervical cancer was
associated with low uptake of screening.5, 11 These findings highlight the need to include an
educational component in screening programs for women in the reproductive age group to
describe risk factors for cervical cancer, in order for women to better understand their risk
for cervical cancer.Cervical cancer education would also increase the likelihood of HPV
vaccine success in Kenya.12 The WHO also recommends that the Human papillomavirus
(HPV) vaccine be included in the national immunization programs in areas where cervical
cancer incidence is high and introduction is programmatically feasible.13 Cervical cancer
rates in Kenya warrant a need for the HPV vaccine to prevent future cervical cancer cases;
however this vaccine’s effectiveness will not be seen for twenty years or more since the
vaccine is only administered to young adolescent women. Therefore, there is still a need to
actively screen women for cervical cancer and increase awareness.
This study provides insight about screening uptake and perceived risk of cervical cancer in a
population of women that is representative of reproductive aged women in Kisumu, Kenya,
who seek health services. However, there were a few study limitations. Most women
surveyed (71%) were not aware of what cervical cancer is; however 91% of the surveyed
women had heard of cancer, which makes it feasible that these women could still have a
perception of risk because they know what cancer is and the outcomes of cancer regardless
of where the cancer is located in the body. Even with this knowledge, there is still
disconnect between cervical cancer risk perception and screening uptake among these
women, which solidifies the need for future outreach and education on cervical cancer and
prevention. In the current study, the research assistants would answer the participants’
questions to clarify the meaning of the survey questions but they did not provide an
educational introduction to the topic so responses represent baseline levels of cervical cancer
knowledge and perceived risk. The study relied on women volunteering to complete the
survey and potentially could be biased if the women who refused to participate differed from
those that participated in the survey. However, our population had similar educational
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attainment, contraceptive use and smoking prevalence as women in nationally representative
Kenyan data.12
Challenges to cervical cancer screening programs include low public awareness, cost, and
access to services. Programs also face shortages of equipment, trained personnel, and clinic
and laboratory space, which result in delays in service provision and a general lack of
screening coverage on the population level. A previous study in Uganda found that less than
40% of medical workers understood risk factors for cervical cancer, the specific eligibility
criteria for screening and recommended screening intervals.11 For proper implementation
and acceptability of cervical cancer screening, healthcare providers and women need more
education about who is at risk for cervical cancer and on the importance of routine screening
for cervical cancer prevention. Understanding factors associated with women’s perceived
risk of cervical cancer could guide future educational and clinical interventions to increase
cervical cancer screening coverage.
Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Women seeking reproductive health services in Kisumu, Kenya were surveyed to assess
their perceived risk of cervical cancer and risk factors influencing cervical cancer screening
uptake
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Table 1
Significant factors associated with perceived cervical cancer risk based on logistic model using stepwise
regression for adjusted odds ratios
Feel at risk for cervical
cancer*
No Yes UOR 95% CI AOR 95% CI
n=143 n=245
Age in years 25.4 (± 7.3) 28.3 (± 7.0) 1.1 (1.0, 1.1) 1.1 (1.0, 1.1)
Ever married 111 (77.6%) 224 (91.8%) 3.2 (1.8, 5.9) 2.1 (1.0, 4.3)
Ever had full term birth 119 (83.2%) 222 (90.6%) 1.9 (1.1, 3.6)
Currently use contraceptive
methods
51 (37.0%) 124 (50.8%) 1.8 (1.2, 2.7)
Willing to pay for cervical
screening services
110 (76.9%) 219 (90.1%) 2.7 (1.5, 4.9)
Would accept free cervical
cancer screening
 Not sure 12 (8.5%) 40 (16.4%) 1.9 (0.9, 3.9)
 No 37 (26.1%) 46 (18.9%) 0.7 (0.4, 1.2)




 no 90 (64.3%) 186 (76.9%) 1.0 1.0
 yes 25 (17.9%) 40 (16.5%) 0.3 (0.2, 0.6) 0.8 (0.2, 0.8)
 don’t know 25 (17.9%) 16 (6.6%) 0.8 (0.4, 1.4) 0.4 (0.4, 1.4)
Who would you prefer to
screen you for cervical
cancer?
 Does not matter 68 (53.5%) 142 (59.2%) 1.0
 Male service provider 19 (15.0%) 34 (14.2%) 0.9 (0.5, 1.6)
 Female service provider 38 (29.9%) 60 (25.0%) 0.8 (0.5, 1.3)
 Other 2 (1.6%) 4 (1.7%) 0.9 (0.2, 5.4)
Consider get screened for
cervical cancer in the future
108 (79.4%) 234 (97.5%) 10.1 (4.1, 25.1) 10.6 (3.9, 28.3)
*
Questionnaire asked, ‘Do you consider yourself at risk for cervical cancer?
Unadjusted Odds Ratio=UOR from the univariate analysis; Adjusted Odds Ratio= AOR from the multivariable analysis that incorporated
significant factors at p<0.1 from the univariate analysis; Confidence Interval=CI
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